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METHOD AND APPARATUS FOR DETERMINING THE WRITE DELAY 

TIME OF A MEMORY 

This application claims the benefit of Taiwan application Serial No. 
921 1 8535, filed JUL. 07, 2003. 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The invention relates to a method and apparatus for determining 
the write delay time of a memory, and more particularly to a method and 
apparatus for adjusting the write delay time in a DRAM (Dynamic Random 
10 Access Memory). 

Description of the Related Art 

[0002] A typical electrical product, such as a computer, has DRAMs 
(Dynamic Random Access Memory) for temporarily storing data, programs, 
and the like for the processor. The computer may operate more smoothly as 
15 the capacity of the DRAM gets larger. Therefore, the current computer is 

configured such that several DRAMs may be inserted into the computer for 
the user to conveniently expand according to the requirement. The DRAM 
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may be, for example, a DDR (Double Data Rate) dynamic random access 
memory. 

[0003] After a write command is issued to the memory, the memory will not 
be actually written until a period of delay time has elapsed so that the 
5 correctness of the data may be ensured. The required delay times of different 
memories are different because the manufactures thereof are different. 
Consequently, when the computer is started, the write delay time of the 
memory has to be identified so that the correctness of data reading/writing 
may be ensured. 

10 [0004] FIG. 1 is a schematic illustration showing a write delay time of a 
memory. After the write command W is issued, the memory has a minimum 
write delay time tDQSSm. That is, after at least the write delay time tDQSSm 
has elapsed, a data strobe signal DQS may switched to a high level so that 
data may be written to the memory. The memory additionally has a maximum 

15 buffer time tDQSSM. That is, before the time elapses, the data strobe signal 
DQS has to be switched to a high level in order to write the data to the 
memory. Thus, the data written to the memory may be ensured to be correct 
as long as the write delay time falls between the minimum buffer time 
tDQSSm and the maximum buffer time tDQSSM. 
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Typically, it is possible to test the write delay time from a small one to a large 
one in order to find the minimum write delay time tDQSSm and the maximum 
write delay time tDQSSM for the memory. 

[0007] Each rank of memory in the computer may find its minimum write 
5 delay time tDQSSm and maximum write delay time tDQSSM according to the 
method shown in FIG. 2. The commonly minimum write delay time is the 
maximum among the minimum write delay times, and the commonly 
maximum write delay time is the minimum among the maximum write delay 
times. Then, a common write delay time tDQSS is found in the commonly 
10 minimum write delay time and the commonly maximum write delay time. 

Thereafter, data may be written to the memory according to the common write 
delay time tDQSS when the computer is operating, and the written data may 
be ensured to be correct accordingly. 

[0008] However, the checking method, which is mentioned above and 
15 typically executed by the BIOS (Basic Input/Output System) of the computer, 
consumes much time. The BIOS is located on a ROM (Read Only Memory) 
that is electrically connected to the south bridge. Because the speed for the 
CPU to read the command from the ROM is not quick enough and the BIOS 
further has to perform the identification by reading the pattern from the 
20 memory, the overall checking procedure for the write delay time is very slow, 
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and the time for booting the computer will be lengthened. 

SUMMARY OF THE INVENTION 

[0009] It is therefore an object of the invention to provide a method and an 
apparatus for quickly determining the write delay time of a memory. 

[0010] The invention achieves the above-identified object by providing an 
apparatus for determining the write delay time of a memory. The apparatus 
includes a CPU, a memory, a north bridge chipset, a south bridge and a BIOS. 
The north bridge chipset is electrically connected to the CPU and the memory, 
and writes a pattern to the memory according to different write delay times. 
The BIOS reads the pattern stored in the memory and checks the correctness 
of the read pattern to determine the write delay time. 

[0011] The invention also achieves the above-identified object by providing 
a method for determining the write delay time of a memory. The method 
includes the following steps. First, the north bridge chipset determines a write 
delay time. Then, the north bridge chipset issues a write command to the 
memory to write a pattern. Next, the pattern is written to the memory 
according to the write command after the write delay time has elapsed. Then, 
, the BIOS reads the pattern stored in the memory and checks the correctness 
thereof so as to determine the write delay time. 
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[0012] Other objects, features, and advantages of the invention will 
become apparent from the following detailed description of the preferred but 
non-limiting embodiments. The following description is made with reference to 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a schematic illustration showing a write delay time of a 
memory. 

[0014] FIG 2 is a flow chart showing a conventional method for checking 
the write delay time of the memory. 

[0015] FIG 3 is a block diagram showing a computer system according to 
a preferred embodiment of the invention. 

[0016] FIG 4A is a flow chart showing a method for determining the write 
delay time of the memory used in the computer system. 

[0017] FIG 4B is a flow chart showing the method for the north bridge 
chipset to write a pattern to the memory in step 410. 

[0018] FIG. 5 shows a schematic illustration of the memory. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0019] When the computer is just booted, various hardware have to be 
initialized by various operations, which are executed by the BIOS (Basic 
Input/Output System) in the computer. The initialization for the memory is to 

5 determine its write delay time. The computer may be simultaneously equipped 
with various memories manufactured by different manufacturers, and the 
properties of the memories are different. Therefore, the acceptable write 
delay time for each memory has to be found in order to ensure the 
correctness of data access. The conventional method for checking the write 

10 delay time of the memory is executed in the BIOS of the computer. The BIOS 
is located in a ROM (Read Only memory), which is electrically connected to 
the south bridge and has a very slow I/O speed with respect to the outside. 
Because the speed for the CPU to read the command from the ROM is not 
quick enough and the BIOS further has to perform the identification by 

15 reading the pattern from the memory, the overall checking procedure for the 
write delay time is very slow, and the time for booting the computer will be 
lengthened. 

[0020] The invention utilizes the north bridge chipset, which is electrically 
connected to the memory, to take some operations for checking the write 
20 delay time, and the time for checking the write delay time may be shortened. 
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[0021] FIG. 3 is a block diagram showing a computer system according to 
a preferred embodiment of the invention. The computer system 300 includes 
a CPU 310, a north bridge chipset 320, a south bridge 330, a memory 340, 
and a BIOS 350. The memory 340 is electrically connected to the north bridge 

5 chipset 320, and the CPU 310 may access the memory 340 via the north 

bridge chipset 320. The BIOS 350 may be accessed to the CPU via the south 
bridge 330 and the north bridge chipset 320. What is different from the 
conventional computer system is that the north bridge chipset 320 is further in 
charge of the works for checking the write delay time of the memory when the 

10 computer is initialized, which will be described later. 

[0022] FIG. 4A is a flow chart showing a method for determining the 
common write delay time of the memory used in the computer system. First, 
in step 410, the north bridge chipset 320 writes a pattern to the memory 340 
according to different write delay times. Please refer to FIG. 5 simultaneously, 

15 wherein FIG. 5 shows a schematic illustration of the memory 340. The write 
delay time typically has the values of 0x0 to OxFF, and the data amount is 64 
bytes in a data transmission procedure between the north bridge chipset 320 
and the memory 340. Thus, the embodiment configures the memory 340 to 
have the blocks D[0], D[1], D[n], each of which has 64 bytes. In the blocks 

20 are stored the patterns corresponding to the write delay times of 0, 1 , ... , n, 
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respectively. The north bridge chipset 320 starts to write the pattern of the 
write delay time of 0 to the block D[0] of the memory 340, then write the 
pattern of the write delay time of 1 to the block D[1] of the memory 340, and 
the similar write processes are performed analogically. Finally, the north 
5 bridge chipset 320 writes the pattern of the write delay time of n to the block 
D[n] of the memory 340. Because the north bridge chipset 320 may write the 
patterns to the memory 340 at a high speed, this step may be finished very 
quickly. 

[0023] In step 430, the BIOS 350 reads the patterns stored in the memory 
10 340. Then, in step 430, the BIOS may judge the write delay time range of the 
memory 340 according to the correctness of the read patterns. 

[0024] The above-mentioned embodiment is illustrated by taking a rank of 
memory as an example. In the computer typically having multiple ranks of 
memories, the range of the write delay time of each rank of memory may be 
15 obtained by merely repeating the above-mentioned method. Then, the 
acceptable common write delay time of each rank of memory may be 
determined according to the write delay time ranges. 

[0025] FIG. 4B is a flow chart showing the method for the north bridge 
chipset to write a pattern to the memory in step 410, wherein N write delay 
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times are illustrated as an example. At the beginning, n is 0, as shown in step 
412. Next, the north bridge chipset 320 determines the value of the write 
delay time (n), as shown in step 414. Then, the north bridge chipset 320 
issues a write command to write a pattern to a corresponding block D[n], as 
shown in step 416. Next, the memory 340 waits for a write delay time (n), and 
then writes the pattern to the block D[n], as shown in step 418. Next, it is 
judged that whether or not n is smaller than N, as shown in step 420. If n<N, 
then n=n+1 , as shown in step 422. Then, steps 414 to 418 are repeated until 
all the patterns are written to all of the N blocks. 

[0026] The bottleneck of the conventional method resides in that the 
programs in the BIOS cannot be executed quickly. In the method of the 
invention for determining the write delay time of the memory, the works for 
writing the pattern to the memory are directly performed by the north bridge 
chipset that is electrically connected to the memory, so the checking method 
may be greatly accelerated and the time for booting the computer may be 
shortened. In addition, the invention may reduce the program codes of the 
BIOS, and thus the program may be developed more quickly. 

[0027] While the invention has been described by way of example and in 
terms of a preferred embodiment, it is to be understood that the invention is 
not limited thereto. On the contrary, it is intended to cover various 
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modifications and similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest interpretation so 
as to encompass all such modifications and similar arrangements and 
procedures. 
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